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Summary
This report examines the role of hybrid maize adoption in Eastern Province, Zambia, in improving the welfare of the population. Improving agricultural productivity of farmers in Zambia is important for the success of the country's new economic growth strategy. Past investment in hybrid maize research has developed a potential for increased productivity that needs to be fully utilized.
Maize is the most important food in the Zambian diet. Its primacy has grown steadily as the result of past government policies that encouraged its production in all parts of the country, including areas where it may not be economically efficient to grow maize. Given current market liberalization efforts, it is likely that maize production in general and marketed maize production in particular will remain viable only in areas near the major population centres because of transport costs. Such a contraction in maize area would increase the need for improved technologies to raise agricultural productivity in outlying areas to maintain their current level of income. Since most of the previous agricultural research in Zambia has been on maize, this crop offers more options for increased productivity than other crops. However, even if other crops are promoted, the experience in optimizing growth and welfare outcomes with hybrid maize should be useful.
Until the late 1980s, aggregate increases in maize production were limited, despite a substantial expansion of hybrid maize adoption and fertilizer use. Since then, a wide range of improved maize varieties suitable for small farms has been released by agricultural research stations in Zambia. The potential thus exists for rapid improvements in productivity, income, and welfare.
This report examines farm household-level factors that influence the adoption of hybrid maize in Eastern Province and the implications of adoption for improvement in household income, food consumption, and nutrition and health of the rural population. The characteristics of adoption, such as who adopts and what other changes are associated with it, in particular its implications for household labour allocation and intra-household access to resources, are expected to influence food consumption and the nutrition status of the population.
The analytical approach is geared to trace the distributional and welfare consequences of hybrid maize production. An instrumental variable approach is used to make predictions on the effects of hybrid maize adoption. Previous IFPRI work has generally shown that incomes rise with the adoption of improved agricultural technologies, but child nutrition does not necessarily improve. In this report, the implications of a wide range of resource allocation decisions that are associated with adoption and that influence the distribution of welfare improvements are examined. These include changes in women's access to resources and decision-making, labour allocation decisions, and characteristics of cash flow and allocation of income. Area-level characteristics, such as access to infrastructure and markets and geographical variation in adoption rates, are also considered. Although the analysis identifies adoption of hybrid maize production as a key element of technological change in agriculture, adoption is nearly always ace companied by increased use of chemical fertilizers and an expansion of cultivated area associated with a shift from hoe to ex-plough use.
This report is based on a collaborative study in Eastern Province conducted in 1986 by the IFPRI, with the University of Zambia's Rural Development Studies Bureau and the Zambian National Food and Nutrition Commission, to examine the growth and equity effects of technological change in agriculture. The results of this study were presented to the government of Zambia between 1987 and 1990, and this report presents a detailed analysis of those results.
Eastern Province is a major agricultural region of Zambia; it consistently produces large maize sure pluses. Its predominantly rural population depends on agriculture for nearly 80% of its income. Agriculture is mainly smallholder, with an average farm size of 2 to 3 ha. Eastern Province has some of the best agricultural land in the country, but, as in many other parts of Africa, it has a single rainy season, thus providing only one main growing season for farmers.
Study sites, located in each district, were selected to provide a representative sample of households from the province and its two main ecological zones-plateau and valley. During 1986, 330 households, drawn from a stratified random sampling, were visited monthly and interviewed on agricultural production practices, labour allocation, off-farm income sources, food and non-food consumption, morbidity, and intra-household decision-making. In addition, the weight and height of each household member were recorded four times during the year to determine anthropometric status and hence nutrition status.
Among the 10% of farmers with the largest farms in Eastern Province, nearly all with more than 5 ha adopted hybrid maize. However, adoption was also substantial among the smaller farms, with about 50% of those in the 3 to 5-ha category, 37% in the 2-to 3-ha category, and 25% in the 1-to 2-ha category adopting hybrid maize. Data indicate, however, that hybrid maize production is more profitable for smaller farms. Marginal improvements in income deteriorate in farms of more than 4 ha under hybrid maize. This implies that policies directed to adoption by larger farmers may be contributing to lower productivity gains from this technology.
Because it is harder to process and store hybrid maize, farmers grow local maize for home consumption and sell most of the hybrid maize. Where labour supplies are short, farmers are likely to devote more attention and resources to local maize. Policy measures to improve local storage and processing options could further improve hybrid maize productivity because these measures would shift its place in the cropping system from cash crop to food crop, so that farmers would give it priority in timing of planning and other operations. The market liberalization now under way should provide an incentive for investments in low-cost rural storage improvements, for which technologies already exist. Improvement in rural infrastructure will also be critical.
Female-headed households have a lower adoption rate for hybrid maize (22%) than male-headed households (34%). However, the pattern varies across farm sizes. Female-headed households with less than 3 ha have a lower adoption rate than those with more than 3 ha. This indicates that once women overcome resource constraints, they are just as likely, or even more likely, to become technological innovators.
Women play an important role in agriculture in both female-and male-headed households. About half the cultivated area is either independently or jointly managed by women. This share is highest for local maize and traditional cereals (60% and 70%, respectively). Women have less involvement in hybrid maize than in any other crop, with only 25% of the area independently or jointly managed by women. Moreover, adoption of hybrid maize by a household reduces women's share in crop management and agricultural decision-making, independently of farm size. This may be because women have less access to resources such as credit, inputs, and human resource improvements, which are essential for producing the new crop varieties, or it may reflect men's desire to control income from cash crops.
Women provide nearly 60% of family labour in agriculture. With adoption of hybrid maize, however, men tend to shift from non-agricultural activities to agriculture, increasing their share of labour. Although the adoption of hybrid maize reduces the amount of time that women spend in farm work, the time they spend on household maintenance activities increases.
The distribution of crop income within households reflects the extent of household members' participation in crop management. Therefore, women's income and the value of their time, compared with men's, declines with adoption of hybrid maize. The failure to use women farmers effectively, in both female-and male-headed households, contributes to productivity losses by shifting women's labour away from farming activities.
Policies that support participation of women in decision-making and production of improved grain varieties could improve efficiency and household food consumption and children's nutrition status. Women's income and time spent in household maintenance activities are significantly positive factors in improving household dietary intake, but only women's income share is significant for improving child nutrition. This suggests that patterns of child care available are compatible with women's work in rural Zambia. The trade-off observed between women's work at home and household food consumption is very small in absolute terms and could be reduced with better access to improved technologies for household maintenance activities, such as hammer mills for grinding grain. With a larger share of income, women are better able to obtain access to such household maintenance improvements. For exe ample, women themselves now pay for most of the household food processing costs. Viewing women's maintenance and home production roles as simple trade-offs in family welfare, and especially child welfare, is therefore unjustified, given all the dynamics involved.
In examining household food intake, this study uses a modified food expenditure record to compute calories and protein consumed. Micronutrients anaIyzed include iron, calcium, and vitamins B 1 , B 2 , and B 3 , all of which are important in energy metabolism. Diet diversity is also measured. The results indicate that areas that had a high level of adoption of hybrid maize had a higher level of food intake than areas of low adoption. At the household level, however, intakes improved with adoption of hybrid maize only for the smaller farmers. The larger farmers who adopted hybrid maize had a lower consumption of nutrients. This finding is consistent with the limited profitability found when more than 4 ha of hybrid maize was planted. This adoption pattern helps reduce income inequality between small and large households, while increasing income inequality within large farm households. Decisions on household food consumption and income are closely interrelated. This is plausible in a farming system facing pronounced seasonal labour shortages, where farmers cannot provide the necessary labour if the food available is insufficient to maintain their energy. If they sell their food crops to increase income, their food supply will fall. Similarly, if they devote more labour to the cash crop, the food crop will suffer. Measures to improve food consumption are therefore likely to be as effective as measures to improve income in making sustainable changes in welfare.
Analysis of the nutrition status of children shows that both household income and women's income are significantly positive for the longer-term nutrition indicators, such as height-for-age. The time women spend on household maintenance activities is not significant and contributes more to short-term nutrition improvement. Whether a male or a female headed a household was not a significant factor in improving child nutrition. The important factor is who manages the crop and therefore allocates the income from it. Better access to health services and improved sanitation facilities are significantly associated with improved child nutrition. Some catch-up growth in height between the ages of 5 and 10 years is indicated, and there is no difference in the nutrition status of boys and girls.
Efforts to promote productivity gains through better access to inputs by the smaller farmers, and to ensure access to physical and human resources by women, including those in male-headed households, will be important if the full potential of new technologies for improving food production and welfare of the population is to be realized. The progress of new hybrids and composite varieties of maize in the farming system also needs to be monitored to ensure that they are being grown not only as cash crops but also as food crops and, therefore, are receiving the same degree of priority as local maize. This will be facilitated by the effects of market liberalization on incentives for better on-farm storage for maize. Spread of small-scale food-processing facilities would also have a favourable impact on the integration of improved maize varieties into the farming system. Other areas that need policy attention are the reduction in diet diversity and micronutrient intakes observed in areas with higher levels of adoption, and the increase in welfare inequalities between high-and lowadopting areas.
